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Since the introduction of transesophageal echocar¬ 
diography (TEE) to the operating room in the early 
1980s, 1-4 its effectiveness as a clinical monitor to 
assist in the hemodynamic management of patients 
during general anesthesia and its reliability to make 
intraoperative diagnoses during cardiac operations 
has been well established. 5 ' 26 In recognition of the 
increasing clinical applications and use of intraoper¬ 
ative TEE, the American Society of Echocardiography 
(ASE) established the Council for Intraoperative 
Echocardiography in 1993 to address issues related 
to the use of echocardiography in the operating 
room. In June 1997, the Council board decided to 
create a set of guidelines for performing a compre¬ 
hensive TEE examination composed of a set of 
anatomically directed cross-sectional views. The 
Society of Cardiovascular Anesthesiologists Task 
Force for Certification in Perioperative Transesopha¬ 
geal Echocardiography has endorsed these guide- 
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lines and standards of nomenclature for the various 
anatomically directed cross-sectional views of the 
comprehensive TEE examination. This document, 
therefore, is the collective result of an effort that rep¬ 
resents the consensus view of both anesthesiologists 
and cardiologists who have extensive experience in 
intraoperative echocardiography. 

The writing group has several goals in mind in 
creating these guidelines. The first is to facilitate 
training in intraoperative TEE by providing a frame¬ 
work in which to develop the necessary knowledge 
and skills. The guidelines may also enhance quality 
improvement by providing a means to assess the 
technical quality and completeness of individual 
studies. More consistent acquisition and description 
of intraoperative echocardiographic data will facili¬ 
tate communication between centers and provide a 
basis for multicenter investigations. In recognition 
of the increasing availability and advantages of digi¬ 
tal image storage, the guidelines define a set of 
cross-sectional views and nomenclature that consti¬ 
tute a comprehensive intraoperative TEE examina¬ 
tion that could be stored in a digital format. These 
guidelines will encourage industry to develop 
echocardiography systems that allow quick and easy 
acquisition, labeling, and storage of images in the 
operating room, as well as a simple mechanism for 
side-by-side comparison of views made at different 
times. 
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The following discussion is limited to a descrip¬ 
tion of a method to perform a comprehensive intra¬ 
operative echocardiographic examination and does 
not address specific diagnoses, which is beyond the 
scope of a journal article. It describes how to exam¬ 
ine a patient with “normal” cardiac structures to 
establish a baseline for later comparison. A systemat¬ 
ic and complete approach ensures that unanticipat¬ 
ed or clinically important findings will not be over¬ 
looked. Routinely performing a comprehensive 
examination also increases the ability to recognize 
normal structures and distinguish normal variants 
from pathologic states, thereby broadening experi¬ 
ence and knowledge more rapidly. The description 
of the examination in the guidelines is based on mul¬ 
tiple imaging plane (multiplane) TEE technology 
because it represents the current state of the art and 
is the type of system most commonly used. Com¬ 
pared with single plane or biplane imaging, multi¬ 
plane TEE provides the echocardiographer with a 
greater ability to obtain images of cross-sections with 
improved anatomic orientation to the structures 
being examined. 27-31 

The writing group recognizes that individual 
patient characteristics, anatomic variations, patho¬ 
logic features, or time constraints imposed on per¬ 
forming the TEE examination may limit the ability to 
perform every aspect of the comprehensive exami¬ 
nation. Whereas the beginner should seek a balance 
between a fastidiously complete, comprehensive 
examination and expedience, an experienced echo¬ 
cardiographer can complete the recommended 
examination in <10 minutes. The TEE examination 
should be recorded on videotape or stored in a digi¬ 
tal format so that individual studies can be archived 
and retrieved for review when necessary. The writ¬ 
ing group also recognizes that there may be other 
entirely acceptable approaches and views of an intra¬ 
operative TEE examination, provided they obtain 
similar information in a safe manner. 

Patient Safety 

Although safe when properly conducted, in rare cir¬ 
cumstances, TEE can cause serious and even fatal 
complications. 32-37 An effort should be made to 
detect preexisting esophageal or gastric problems 
before performing TEE. Contraindications to TEE 
include esophageal stricture, diverticulum, tumor, 
and recent esophageal or gastric surgery. The TEE 
transducer should be inspected for defects and 
cracks in the waterproof covering before insertion. 
The mouth should be examined for preexisting 
injuries and loose teeth. The TEE probe may be 
inserted into an anesthetized, tracheally intubated 


patient with or without the use of a laryngoscope 
by displacing the mandible anteriorly and inserting 
the probe gently in the midline. Flexing the neck 
will help in some cases. If blind insertion of the 
probe is not easy, a laryngoscope can be used to 
expose the glottis and permit direct passage of the 
probe posteriorly into the esophagus. Once in the 
esophagus, the transducer should never be forced 
through a resistance. The tip of the transducer 
should be allowed to return to the neutral position 
before advancing or withdrawing the probe, and 
excessive force should never be applied when mov¬ 
ing the transducer in the esophagus or flexing the 
tip with the control wheels. Cleaning and deconta¬ 
mination of the probe should be performed after 
each use. 

General Principles 

When examining the heart with TEE, the transduc¬ 
er is first moved into the desired location, and then 
the probe is manipulated to orient the imaging 
plane to obtain the desired cross-sectional image. 
This is accomplished by watching the image devel¬ 
op as the probe is manipulated, rather than by rely¬ 
ing on the depth markers on the probe or the mul¬ 
tiplane angle icon. Although the most common 
transducer location and multiplane angle are pro¬ 
vided for each cross-sectional image, final adjust¬ 
ment of the image is based on the anatomic struc¬ 
tures that are displayed. It is recognized that there 
is individual variation in the anatomic relationship 
of the esophagus to the heart; in some patients, the 
esophagus is adjacent to the lateral portion of the 
atrioventricular groove, whereas in others it is 
directly posterior to the left atrium (LA). This rela¬ 
tionship is taken into consideration when develop¬ 
ing each of the desired cross-sectional views. When 
possible, each structure is examined in multiple 
imaging planes and from more than one transducer 
position. An echocardiograph produces a two- 
dimensional or tomographic imaging plane. Mani¬ 
pulating the probe or the transducer to move the 
imaging plane through the entire three-dimension¬ 
al extent of a structure permits it to be examined 
completely. 

Instrument settings and adjustments are important 
for optimizing image quality and the diagnostic capa¬ 
bilities of TEE. Many TEE probes can obtain image 
with more than one transducer frequency. Increas¬ 
ing the imaging frequency improves resolution but 
decreases penetration. Structures closer to the 
probe, such as the aortic valve (AV), are imaged best 
at a higher frequency, whereas structures farther 
away from the probe, such as the apical regions of 
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Figure 1 Terminology used to describe manipulation of 
the probe and transducer during image acquisition. 


the left ventricle (LV), are imaged best at a lower fre¬ 
quency. The depth is adjusted so that the structure 
being examined is centered in the display, and the 
focus is moved to the area of interest. Overall image 
gain and dynamic range (compression) are adjusted 
so that the blood in the chambers appears nearly 
black and is distinct from the gray scales represent¬ 
ing tissue. Time compensation gain adjustments are 
set to create uniform brightness and contrast 
throughout the imaging field. The color flow Dop¬ 
pler (CFD) gain is set to a threshold that just elimi¬ 
nates any background noise within the color sector. 
Decreasing the size and depth of the color sector 
increases the aliasing velocity and frame rate. 
Decreasing the width of the two-dimensional imag¬ 
ing sector also increases the frame rate. 

The following terminology is used to describe 
manipulation of the probe and transducer during 
image acquisition (Figure 1). It is assumed that the 
patient is supine in the standard anatomic position, 
and the imaging plane is directed anteriorly from the 
esophagus through the heart. With reference to the 
heart, superior means toward the head, inferior 



a. Multiplane angle 0 



b. Multiplane angle 90 degrees 



Patient's right 


c. Multiplane angle 180 degrees 


Figure 2 Conventions of image display followed in the 
guidelines. Transducer location and the near field (vertex) 
of the image sector are at the top of the display screen and 
far field at the bottom. A, Image orientation at multiplane 
angle 0 degrees. B, Image orientation at multiplane angle 
90 degrees. C, Image orientation at multiplane angle of 
180 degrees. LA, Left atrium; LV, left ventricle; RV, right 
ventricle. 


toward the feet, posterior toward the spine, and 
anterior toward the sternum.The terms right and left 
denote the patient’s right and left sides, except when 
the text refers to the image display. 

Pushing the tip of the probe more distal into the 
esophagus or the stomach is called advancing the 
transducer, and pulling the tip in the opposite direc¬ 
tion more proximally is called withdrawing. Rotating 
the anterior aspect of the probe clockwise within 
the esophagus toward the patient’s right is called 
turning to the right, and rotating counterclockwise is 
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a. ME four chamber 



m. ME RV inflow-outflow 


b. ME two chamber c. ME LAX d. TG mid SAX 



f. TG basal SAX g. ME mitral commissural h. ME AV SAX 



j. TG LAX k. deep TG LAX I. ME bicaval 



n. TG RV inflow o. ME asc aortic SAX p. ME asc aortic LAX 



q. desc aortic SAX r. desc aortic LAX s. UE aortic arch LAX t. UE aortic arch SAX 


Figure 3 20 cross-sectional views composing the recommended comprehensive transesophageal 
echocardiographic examination. Approximate multiplane angle is indicated by the icon adjacent to each 
view. ME, Mid esophageal; LAX, long axis; TG, transgastric; SAX, short axis; AV, aortic valve; RV, right 
ventricle; use, ascending; desc, descending; UE, upper esophageal. 
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Table 1 Recommended transesophageal echocardiography cross sections 


Window 

Cross section 

Multiplane 

Structures 

(depth from incisors) 

(panel in Figure 3) 

angle range 

imaged 

Upper esophageal (20-25 cm) 

Aortic arch long axis (s) 

0° 

Aortic arch, left brachio v 


Aortic arch short axis (t) 

90° 

Aortic arch, PA, PV, left brachio v 

Mid esophageal (30-40 cm) 

Four-chamber (a) 

0°-20° 

LV, LA, RV, RA, MV, TV, IAS 


Mitral commissural (g) 

60°-70° 

MV, LV, LA 


Two-chamber (b) 

80°-100° 

LV, LA, LAA MV, CS 


Long axis (c) 

120°-160° 

LV, LA, AV, LVOT, MV, asc aorta 


RV inflow-outflow (m) 

60°-90° 

RV, RA, TV, RVOT, PV, PA 


AV short axis (h) 

30°-60° 

AV, IAS, coronary ostia, LVOT, PV 


AV long axis (i) 

120°-160° 

AV, LVOT, prox asc aorta, right PA 


Bicaval (1) 

80°-110° 

RA, SVC, IVC, IAS, LA 


Asc aortic short axis (o) 

0°-60° 

Asc aorta, SVC, PA, right PA 


Asc aortic long axis (p) 

100°-150° 

Asc aorta, right PA 


Desc aorta short axis (q) 

0° 

Desc thoracic aorta, left pleural space 


Desc aorta long axis (r) 

90°-110° 

Desc thoracic aorta, left pleural space 

Transgastric (40-45 cm) 

Basal short axis (f) 

0°-20° 

LV, MV, RV, TV 


Mid short axis (d) 

0°-20° 

LV, RV, pap mm 


Two-chamber (e) 

80°-100° 

LV, MV, chordae, pap mm, CS, LA 


Long axis (j) 

90°-120° 

LVOT, AV, MV 


RV inflow (n) 

100°-120° 

RV, TV, RA, TV chordae, pap mm 

Deep transgastric (45-50 cm) 

Long axis (k) 0° 

-20° (anteflexion) 

LVOT, AV, asc aorta, arch 

Brachio v, Brachiocephalic vein; PA, pulm 

onary artery; PV, pulmonic valve; LV, left 

ventricle; LA, left atri 

um; RV, right ventricle; RA, right atrium; MV, mitral 

valve; TV, tricuspid valve; IAS, interatrial 

septum; LAA, left atrial appendage; CS, c 

:oronary sinus; AV, a< 

true valve; LVOT, left ventricular outflow tract; prox. 

proximal; RVOT, right ventricular outflow 

v tract; SVC, superior vena cava; IVC, infe 

rior vena cava; RPA, 

right pulmonary artery; asc, ascending; desc, descend- 


ing; pap mm, papillary muscles. 


called turning to the left. Flexing the tip of the probe 
anteriorly with the large control wheel is called ante- 
flexing, and flexing it posteriorly is called retroflex- 
ing. Flexing the tip of the probe to the patient’s right 
with the small control wheel is called flexing to the 
right, and flexing it to the patient’s left is called flex¬ 
ing to the left. Finally, axial rotation of the multiplane 
angle from 0 degrees towards 180 degrees is called 
rotating forward, and rotating in the opposite direc¬ 
tion towards 0 degrees is called rotating back. 

The following conventions of image display are 
followed in the guidelines (Figure 2). Images are dis¬ 
played with the transducer location and the near 
field (vertex) of the image sector at the top of the 
display screen and the far field at the bottom. At a 
multiplane angle of 0 degrees (the horizontal or 
transverse plane), with the imaging plane directed 
anteriorly from the esophagus through the heart, the 
patient’s right side appears in the left of the image 
display (Figure 2, A). Rotating the multiplane angle 
forward to 90 degrees (vertical or longitudinal plane) 
moves the left side of the display inferiorly, toward 
the supine patient’s feet (Figure 2, B). Rotating the 
multiplane angle to 180 degrees places the patient’s 
left side to the left of the display, the mirror image of 
0 degrees (Figure 2, Q. 

The comprehensive, intraoperative TEE examina¬ 


tion recommended by the writing group consists of 
a series of 20 cross-sectional views of the heart and 
great vessels (Table 1 and Figure 3). The nomencla¬ 
ture is as consistent as possible with previous rec¬ 
ommendations of the ASE Committee on Nomen¬ 
clature and Standards 38 and commonly accepted 
terminology for transthoracic echocardiography 
(TTE). 39 The views are designated by the transducer 
location (ie, the echo window), a description of the 
imaging plane (eg, short axis, long axis), and the 
main anatomic structure in the image. When used 
without an associated structure, the term “short axis” 
refers to views of the left ventricle in short axis 
(transgastric mid short axis view and transgastric 
basal short axis view). When used without an associ¬ 
ated structure, the term “long axis” refers to views of 
the LV that also include the aortic valves and mitral 
valves (MV) (mid esophageal long axis view, trans¬ 
gastric long axis view, and deep transgastric long axis 
view). When possible, terms corresponding to the 
analogous TTE views are used; thus, the mid esopha¬ 
geal four-chamber view may be thought of as a TEE 
analog of the apical four-chamber view ofTTE. Table 
1 also includes the typical range of probe depth and 
multiplane angle needed to obtain each view to 
serve as a starting point in its acquisition. Many of 
the same views are also used for the CFD and spec- 
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e. basal short axis view 


Basal Segments 
1= Basal Anteroseptal 
2= Basal Anterior 
3= Basal Lateral 
4= Basal Posterior 
5= Basal Inferior 
6= Basal Septal 


Mid Segments 
7= Mid Anteroseptal 
8= Mid Anterior 
9= Mid Lateral 
10= Mid Posterior 
11= Mid Inferior 
12= Mid Septal 


Apical Segments 
13= Apical Anterior 
14= Apical Lateral 
15= Apical Inferior 
16= Apical Septal 


Figure 4 16-segment model of the left ventricle. A, Four-chamber views show the three septal and three 
lateral segments. B, Two-chamber views show the three anterior and three inferior segments. C, Fong 
axis views show the two anteroseptal and two posterior segments. D, Mid short axis views show all six 
segments at the mid level. E, Basal short axis views show all six segments at the basal level. 


tral Doppler examination to image the flow through 
the chambers and valves of the heart or to obtain the 
velocity profiles of pulmonary venous inflow, trans- 
mitral flow, and left ventricular outflow. The writing 
group recognizes the complexity of any attempt to 
fully characterize three-dimensional structures using 
a limited set of two-dimensional images and acknow¬ 
ledges that an examination may need to include 


modifications or variations of the recommended 
cross-sections to optimally characterize an individ¬ 
ual’s anatomy or pathology. 

The order in which the examination proceeds will 
vary from examiner to examiner. Examination of a 
specific structure need not be performed continu¬ 
ously or completed before moving on to the next 
structure but may be broken up into different parts 
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four chamber view two chamber view 



long axis view 


m s qj 

LAD Cx RCA 

Figure 5 Typical regions of myocardium perfused by each 
of the major coronary arteries to the left ventricle. Other 
patterns occur as a result of normal anatomic variations or 
coronary disease with collateral flow. LAD, Left anterior 
descending; Cx, circumflex; RCA, right coronary artery. 


of the study for greater efficiency. For example, many 
will find it more practical to obtain all the mid 
esophageal views before proceeding to the transgas- 
tric views. In general, an intraoperative examination 
should begin with the structure that is the primary 
clinical question, often the valve or chamber being 
operated on. If hemodynamic instability or some 
other interruption fragments the TEE examination, at 
least the main objective of the study will be accom¬ 
plished.The cross-sectional views described are gen¬ 
erally obtainable in most patients, but as a result of 
individual anatomic variation, not all views can be 
developed in all patients. Most of the structures to be 
examined, however, are present in more than one 
cross-section, permitting a complete and compre¬ 
hensive examination in most patients. 

The guidelines will proceed by describing the 
examination of the individual structures of the heart 
and great vessels, emphasizing the recommended 
cross-sections that demonstrate each particular 


ME Two 
Chamber View 



Figure 6 Short axis drawing of the left ventricle at the mid 
papillary level illustrating how it is transected by the mid 
esophageal views. Rotating from multiplane angle 0 
degrees to 180 degrees moves the imaging plane axially 
through entire left ventricle. ME, Mid esophageal. 


structure. An equally valid approach is to describe 
each of the cross-sections, emphasizing the struc¬ 
tures that are displayed. This conceptualization of a 
comprehensive intraoperative examination is repre¬ 
sented in Table 1 and Figure 3, which list each of the 
cross-sectional views. In practice, performance of the 
examination will become a fusion of the structural 
and cross-sectional approaches tailored to individual 
preferences and training. 

Left Ventricle 

Segmental models of the LV are needed to accurately 
describe the location and extent of regional wall 
motion abnormalities detected by echocardiography. 
All segmental models must balance complexity and 
descriptive power with practicality. The guidelines 
use a 16-segment model of the LV based on the rec¬ 
ommendations of the Subcommittee on Quantifi¬ 
cation of the ASE Standards Committee. 40 This model 
divides the LV into three levels from base to apex: 
basal, mid, and apical. The basal and mid levels are 
each divided circumferentially into six segments, and 
the apical level into four (Figure 4). The coronary 
artery that usually perfuses each segment is shown 
in Figure 5. In current clinical practice, analysis of LV 
segmental function is based on a qualitative visual 
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assessment of the motion and thickening of a seg¬ 
ment during systole. The recommended qualitative 
grading scale for wall motion is: 1 = normal (>30% 
thickening), 2 = mildly hypokinetic (10% to 30% 
thickening), 3 = severely hypokinetic (<10% thick¬ 
ening), 4 = akinetic (does not thicken), 5 = dyskinetic 
(moves paradoxically during systole). This grading 
scale has been used extensively in the intraoperative 
echocardiography literature. 5 - 7 - 4155 All 16 segments 
are examined by obtaining five cross-sectional views 
of the I.V, three through the mid esophageal window 
and two through the transgastric window. 

To obtain the mid esophageal views of the I.V the 
transducer is positioned posterior to the LA at the 
mid level of the MV The imaging plane is then ori¬ 
ented to pass simultaneously through the center of 
the mitral annulus and the apex of the LV The LV is 
usually oriented within the patient’s chest with its 
apex somewhat more inferior than the base, so the 
tip of the probe may require retroflexion to direct 
the imaging plane through the apex. The depth is 
adjusted to include the entire I.V usually 16 cm. The 
mid esophageal four-chamber view (Figure 3 , A) is 
now obtained by rotating the multiplane angle for¬ 
ward from 0 degrees to between 10 and 20 degrees, 
until the AV is no longer in view and the diameter of 
the tricuspid annulus is maximized. The mid esopha¬ 
geal four-chamber view shows the basal, mid, and 
apical segments in each of the septal and lateral 
walls (Figure 4, A).The mid esophageal two-chamber 
view (Figure 3, R) is developed by rotating the mul¬ 
tiplane angle forward to between 80 and 100 
degrees until the right atrium (RA) and right ventri¬ 
cle (RV) disappear. This cross-section shows the 
basal, mid, and apical segments in each of the anteri¬ 
or and inferior walls (Figure 4, E). Finally, the mid 
esophageal long axis view (Figure 3, Q is developed 
by rotating the multiplane angle forward to between 
120 and 160 degrees, until the LV outflow tract 
(LVOT), AV, and the proximal ascending aorta come 
into view. This view shows the basal and mid 
anteroseptal segments, as well as the basal and mid 
posterior segments (Figure 4, C ). With the imaging 
plane properly oriented through the center of the 
mitral annulus and the LV apex, the entire LV can be 
examined, without moving the probe, by simply 
rotating forward from 0 to 180 degrees. Figure 6 illus¬ 
trates how the mid esophageal views transect the LV 
It can be difficult to image the apex of the LV with 
TEE in some patients, especially if the LV is enlarged 
or has an apical aneurysm. 

The transgastric views of the LV are acquired by 
advancing the probe into the stomach and anteflex- 



Figure 7 Anatomy of mitral valve. Al, Lateral third of the 
anterior leaflet; A2, middle third of the anterior leaflet; 
A3, medial third of the anterior leaflet; PI, lateral scallop 
of the posterior leaflet; P2, middle scallop of the posterior 
leaflet; P3, medial scallop of the posterior leaflet. 


ing the tip, until the heart comes into view. At a mul¬ 
tiplane angle of 0 degrees, a short axis view of the LV 
will appear, and the probe is then turned to the right 
or left as needed to center the LV in the display. The 
image depth is adjusted to include the entire LV usu¬ 
ally 12 cm. Next, the multiplane angle is rotated for¬ 
ward to 90 degrees to show the LV in long axis with 
the apex to the left and the mitral annulus to the 
right of the display. The anteflexion of the probe is 
adjusted until the long axis of the LV is horizontal in 
the display (Figure 3, E). The level of the LV over 
which the transducer lies is noted (basal, mid, or api¬ 
cal), and the probe is advanced or withdrawn as 
needed to reach the mid papillary level. Now, the 
multiplane angle is rotated back to between 0 and 20 
degrees, until the circular symmetry of the chamber 
is maximized to obtain the transgastric mid short 
axis view (Figure 3, /4).This cross-section shows the 
six mid level segments of the LV and has the advan¬ 
tage of simultaneously showing portions of the LV 
supplied by the right, circumflex, and left anterior 
descending coronary arteries and is the most popu¬ 
lar view for monitoring LV function (Figure 5). The 
transgastric mid short axis view is used for assessing 
LV chamber size and wall thickness at end diastole, 
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Figure 8 Short axis drawing of the mitral valve illustrating 
how it is transected by mid esophageal views. Rotating 
from multiplane angle from 0 degrees to 180 degrees 
moves the imaging plane axially through the entire mitral 
valve. ME, Mid esophageal. 


which is best determined by measuring at the onset 
of the R wave of the electrocardiogram. Normal LV 
short axis diameter is <5.5 cm, and LV wall thickness 
is <1.2 cm. End diastolic and end systolic areas of the 
LV chamber may be measured in this cross-section 
for calculation of fractional area change as an index 
of LV systolic function. The transgastric two-cham¬ 
ber view (Figure 3, E) is developed by rotating the 
multiplane angle forward to approximately 90 
degrees, until the apex and the mitral annulus come 
into view. The probe is turned to the left or right as 
needed to maximize the length of the LV chamber in 
the image. This view shows the basal and mid seg¬ 
ments of the inferior and anterior walls, but usually 
not the apex. 

The transgastric basal short axis view (Figure 3 ,F) 
is obtained by withdrawing the probe from the trans¬ 
gastric mid short axis view until the MV appears. It 
shows all six basal segments of the LV When advanc¬ 
ing or withdrawing the probe to different ventricular 
levels, it is helpful to do so from the transgastric two- 
chamber view, which shows the position of the 
transducer in relation to the long axis of the LV. 
When the desired level is reached, the short axis 
view is obtained by rotating the multiplane angle 
back toward 0 degrees. 


Mitral Valve 

The MV is composed of the anterior and posterior 
leaflets, chordae tendinae, papillary muscles, annu¬ 
lus, and LV walls. The two leaflets are joined at the 
anterolateral and posteromedial commissures, each 
of which is associated with a corresponding papil¬ 
lary muscle. The posterior leaflet consists of three 
scallops: lateral (PI), middle (P2), and medial (P3). 
For descriptive purposes, the anterior leaflet is 
divided into 3 parts: lateral third (Al), middle third 
(A2), and medial third (A3) (Figure 7). 

The MV is examined with TEE by using four mid 
esophageal and two transgastric views. The mid 
esophageal views of the MV are all developed by first 
positioning the transducer posterior to the mid level 
of the LA and directing the imaging plane through 
the mitral annulus parallel to the transmitral flow. 
Again, because the apex of the LV is located inferior 
to the base of the heart in many patients, retroflex¬ 
ion of the probe tip is often necessary. The multi¬ 
plane angle is then rotated forward to develop the 
mid esophageal four-chamber view. In this cross-sec¬ 
tion the posterior mitral leaflet PI is to the right of 
the image display, and the anterior mitral leaflet A3 is 
to the left. As the multiplane angle is rotated forward 
to about 60 degrees, a transition in the image occurs 
beyond which the posterior leaflet is to the left of 
the display, and the anterior leaflet is to the right. At 
this transition angle, the imaging plane is parallel to 
the line that intersects the two commissures of the 
MV to form the mid esophageal mitral commissural 
view (Figure 3, G). In this view,A2 is seen in the mid¬ 
dle of the LV inflow tract with the posterior leaflet 
on each side; PI is to the right of the display, and P3 
is to the left. Beginning from a point where the imag¬ 
ing plane transects the middle of the valve, turning 
the probe to the right moves the plane toward the 
medial side of the MV through the base of the ante¬ 
rior leaflet, whereas turning the probe to the left 
moves the plane toward the lateral side through P2 
of the posterior leaflet. Next, the multiplane angle is 
rotated forward to develop the mid esophageal two- 
chamber view. Now the posterior leaflet (P3) is to the 
left of the display and the anterior leaflet (Al) is to 
the right. Finally, the multiplane angle is rotated for¬ 
ward to the mid esophageal long axis view. In this 
view, the posterior mitral leaflet (P2) is to the left of 
the display, and the anterior mitral leaflet (A2) is to 
the right. As with the LV proper orientation of the 
imaging plane from the mid esophageal window 
through the center of the mitral annulus permits the 
entire MV to be examined without moving the probe 
by rotating forward from 0 to 180 degrees, and both 
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structures are easily examined simultaneously. Figure 
8 illustrates how the mid esophageal views transect 
the MV 

The mid esophageal views of the MV are repeated 
with CFD, ensuring that the color sector includes the 
left atrial portion of any mitral regurgitation jet as 
well as the ventricular aspect of the valve to detect 
any flow convergence caused by mitral regurgita¬ 
tion.This is easily accomplished by rotating the mul¬ 
tiplane angle backward from the mid esophageal 
long axis view through the two-chamber, mitral com¬ 
missural and four-chamber views. The transmitral 
flow velocity profile is examined using spectral 
pulsed wave Doppler (PWD) to evaluate LV diastolic 
function in the mid esophageal four-chamber or mid 
esophageal long axis view by placing the sample vol¬ 
ume between the tips of the open mitral leaflets.The 
sample volume size is kept as small as possible (3-5 
mm) and the Doppler beam aligned such that the 
angle between the beam and the presumed direction 
of transmitral flow is as close to 0 as possible. 

The two transgastric views of the MV are devel¬ 
oped by advancing the probe until the transducer is 
level with the base of the LV The transgastric basal 
short axis view provides a short axis view of the MV 
and is generally obtained at a multiplane angle of 0 
degrees by further anteflexing the probe and with¬ 
drawing slightly to achieve a plane slightly above 
(superior to) the transgastric mid short axis view. 
Better short axis cross-sections of the MV often are 
obtained with the transducer slightly deeper in the 
stomach and with more anteflexion in order to ori¬ 
ent the imaging plane as parallel to the mitral annu¬ 
lus as possible. Often, however, the cross-section 
obtained is not perfectly parallel to the annulus, in 
which case the probe is withdrawn to image the pos¬ 
teromedial commissure in short axis, then advanced 
slightly to image the anterolateral commissure. In 
these views of the MV, the posteromedial commis¬ 
sure is in the upper left of the display, the anterolat¬ 
eral commissure is to the lower right, the posterior 
leaflet is to the right of the display, and the anterior 
leaflet is to the left. These short axis views of the MV 
are very useful for determining which portion of the 
leaflet is abnormal or has abnormal flow. It is also 
important to examine the transgastric mid short axis 
view to detect wall motion abnormalities adjacent to 
the papillary muscles or hypermobility at the papil¬ 
lary muscles indicating rupture of the papillary mus¬ 
cle or its components.The transgastric two-chamber 
view is developed from the same probe position by 
rotating the multiplane angle forward to about 90 
degrees and is especially useful for examining the 


chordae tendinae, which are perpendicular to the 
ultrasound beam in this view. The chordae to the 
posteromedial papillary muscle are at the top of the 
display, and those to the anterolateral papillary mus¬ 
cle are at the bottom. Both of the transgastric views 
of the MV are repeated using CFD. 

Aortic Valve, Aortic Root, and Left Ventricular 
Outflow Tract 

The AV is a semilunar valve with three cusps located 
close to the center of the heart.The aortic root is not 
a specific structure, per se, but includes the AV annu¬ 
lus, cusps, sinuses of Valsalva, coronary artery ostia, 
sinotubular junction, and proximal ascending aorta. 
The LVOT is the outflow portion of the LV just infe¬ 
rior to the AV All these structures are examined in 
detail with TEE by using four cross-sections. 

The mid esophageal AV short axis view (Figure 3, 
H) is obtained from the mid esophageal window by 
advancing or withdrawing the probe until the AV 
comes into view and then turning the probe to cen¬ 
ter the AV in the display. The image depth is adjust¬ 
ed to between 10 to 12 cm to position the AV in the 
middle of the display. Next, the multiplane angle is 
rotated forward to approximately 30 to 60 degrees 
until a symmetrical image of all three cusps of the 
aortic valve comes into view. This cross-section is 
the only view that provides a simultaneous image of 
all three cusps of the AV The cusp adjacent to the 
atrial septum is the noncoronary cusp, the most ante¬ 
rior cusp is the right coronary cusp, and the other is 
the left coronary cusp. The probe is withdrawn or 
anteflexed slightly to move the imaging plane supe¬ 
riorly through the sinuses of Valsalva to bring the 
right and left coronary ostia and then the sinotubu¬ 
lar junction into view. The probe is then advanced to 
move the imaging plane through and then proximal 
to the AV annulus to produce a short axis view of the 
LVOT. The mid esophageal AV short axis view at the 
level of the AV cusps is used to measure the length of 
the free edges of the AV cusps and the area of theAV 
orifice by planimetry. CFD is applied in this cross- 
section to detect aortic regurgitation and estimate 
the size and location of the regurgitant orifice. 

The mid esophageal AV long axis view (Figure 5,1) 
is developed by keeping the AV in the center of the 
display while rotating forward to a multiplane angle of 
120 to 160 degrees until the I.VOT, AV and proximal 
ascending aorta line up in the image. The LVOT 
appears toward the left of the display and the proxi¬ 
mal ascending aorta toward the right.The cusp of the 
AV that appears anteriorly or toward the bottom of 
the display is always the right coronary cusp, but the 
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cusp that appears posteriorly in this cross-section may 
be the left or the noncoronary cusp, depending on the 
exact location of the imaging plane as it passes through 
the valve.The mid esophageal AV long axis view is the 
best cross-section for assessing the size of the aortic 
root by measuring the diameters of the AV annulus, 
sinuses of Valsalva, sinotubular junction, and proximal 
ascending aorta, adjusting the probe to maximize the 
internal diameter of these structures. The diameter of 
the AV annulus is measured during systole at the 
points of attachment of the aortic valve cusps to the 
annulus and is normally between 1.8 and 2.5 cm.The 
mid esophageal AV long axis view is repeated with 
CFD to assess flow through the LVOT, AV and proxi¬ 
mal ascending aorta and is especially useful for detect¬ 
ing and quantifying aortic regurgitation. 

The primary purpose of the two transgastric 
views of the AV is to direct a Doppler beam parallel 
to flow through the AV which is not possible from 
the mid esophageal window. They also provide good 
images of the ventricular aspect of the AV in some 
patients.The transgastric long axis view (Figure 3 ,J) 
is developed from the transgastric mid short axis 
view by rotating the multiplane angle forward to 90 
to 120 degrees until the AV comes into view in the 
right side of the far field. Sometimes, turning the probe 
slightly to the right is necessary to bring the LVOT and 
AV into view. 

The deep transgastric view is obtained by advanc¬ 
ing the probe deep into the stomach and positioning 
the probe adjacent to the LV apex. The probe is then 
anteflexed until the imaging plane is directed supe¬ 
riorly toward the base of the heart, developing the 
deep transgastric long axis view (Figure 3, A). The 
exact position of the probe and transducer is more 
difficult to determine and control deep in the stom¬ 
ach, but some trial and error flexing, turning, advanc¬ 
ing, withdrawing, and rotating of the probe develops 
this view in most patients. In the deep transgastric 
long axis view, the aortic valve is located in the far 
field at the bottom of the display with the LV out¬ 
flow directed away from the transducer. Detailed 
assessment of valve anatomy is difficult in this view 
because the LVOT and AV are so far from the trans¬ 
ducer, but Doppler quantification of flow velocities 
through these structures is usually possible. Multi¬ 
plane rotation from this cross-section can achieve 
images of the aortic arch and great vessels in the far 
field in some patients. 

Doppler quantification of blood flow velocities 
through the LVOT and AV are performed using the 
transgastric long axis view or the deep transgastric 
long axis view. Blood flow velocity in the LVOT is 


measured by positioning the PWD sample volume in 
the center of the LVOT just proximal to the AV Flow 
velocity through theAV is measured by directing the 
CWD beam through the LVOT and across the valve 
cusps. Normal LVOT and AV flow velocities are less 
than 1.5 meter/second. CFD imaging of the LVOT 
and AV is useful in directing the Doppler beam 
through the area of maximum flow when making 
these velocity measurements. 

Left Atrium, Left Atrial Appendage, Pulmonary 
Veins, and Atrial Septum 

Given its anatomic location immediately anterior to 
the esophagus, the LA is the cardiac chamber that is 
most consistently and easily imaged. Examination of 
the LA is initiated with the mid esophageal four- 
chamber view with the image depth adjusted to 
approximately 10 cm to maximize the LA size in the 
display. Withdrawing and advancing the probe several 
centimeters generates images of the entire LA from 
its most superior to inferior extent. Near its superior 
and lateral aspect, the LA is seen to join the left atri¬ 
al appendage (LAA). The left upper pulmonary vein 
(LUPV), which enters the LA just lateral to the LAA 
from an anterior to posterior trajectory, is identified 
by withdrawing slightly and turning the probe to the 
left. The left lower pulmonary vein (LLPV) is then 
identified by turning slightly farther to the left and 
advancing 1 to 2 cm. The LLPV enters the LA just 
below the LUPV courses in a more lateral to medial 
direction, and is less suitable for Doppler quantifica¬ 
tion of pulmonary venous blood flow velocity being 
nearly perpendicular to the ultrasound beam. In 
some patients, the LUPV and LLPV join and enter the 
LA as a single vessel. The right upper pulmonary vein 
(RUPV) is imaged by turning the probe to the right 
at the level of the LAA. Like the LUPV the RUPV can 
be seen entering the LA in an anterior to posterior 
direction. The right lower pulmonary vein, which 
enters the LA nearly at a right angle to the Doppler 
beam, is then located by advancing the probe 1 to 2 
cm and turning slightly to the right. The interatrial 
septum (IAS) is examined next at the mid esophageal 
level by turning the probe slightly to the right of 
midline and advancing and withdrawing the probe 
through its entire superior-inferior extent. The IAS 
consists of the thin fossa ovalis centrally and thicker 
limbus regions anteriorly and posteriorly. The IAS is 
examined with CFD to detect interatrial shunts. 
Decreasing the scale (Nyquist limit) of the CFD is 
useful for detecting low velocity flow through an 
atrial septal defect or patent foramen ovale.Ten mil¬ 
liliters of saline agitated with a small amount of air 
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(less than 14 ml) can be injected into the RA as posi¬ 
tive airway pressure is released to detect interatrial 
shunt as well, looking for the appearance of contrast 
in the LA in fewer than five cardiac cycles. 

From the mid esophageal four-chamber view, the 
multiplane angle is rotated forward to approximately 
90 degrees to the mid esophageal two-chamber view 
to obtain orthogonal images of the LA. In this cross- 
section, the LA is examined from its left to right lim¬ 
its by turning the probe from side to side. The LAA 
is seen as an outpouching of the lateral, superior 
aspect of the LA. From there, the LUPV is identified 
by turning the probe slightly farther to the left. The 
mid esophageal bicaval view (Figure 3, L) is devel¬ 
oped from the mid esophageal two-chamber view by 
turning the probe to the right and rotating the mul¬ 
tiplane angle forward to between 80 to 110 degrees 
until both the superior vena cava (SVC) and the infe¬ 
rior vena cava (IVC) come into view. The mid 
esophageal bicaval view generally provides an excel¬ 
lent view of the IAS as well as the body and 
appendage of the RA and the vena cavae. It is repeat¬ 
ed with CFD to detect flow across the IAS. Finally, 
the probe is turned slightly farther to the right to 
reveal the RUPV entering the LA. 

The pulmonary venous inflow velocity profile is 
examined by placing the PWD sample volume into 
any of the pulmonary veins 0.5 to 1.0 cm proximal 
to the LA. The LUPV is usually the easiest to identify 
and the most parallel to the Doppler beam. CFD 
imaging is useful in locating pulmonary venous flow 
and aligning the Doppler beam parallel to its direc¬ 
tion, decreasing the scale (Nyquist limit) to 20-30 
cm/s to detect the lower velocity venous flow. 

Right Ventricle 

The RV consists of the free wall, the septal wall, and 
the RV outflow tract (RVOT), which enclose an asym¬ 
metric, crescent shaped cavity. The septal wall is 
shared with the LV, so echocardiographic assess¬ 
ment of its regional function uses the segmental 
model described for the LV A formal segmental 
scheme for the RV free wall has not been estab¬ 
lished, but the terms basal, apical, anterior, inferior, 
and RVOT may be used to localize specific regions of 
the wall. The free wall of the RV is thinner than that 
of the LV normally less than 5 mm at end diastole. 
Because of the asymmetry of the RV geometry and 
reduced muscular mass compared with the LV, the 
contractile amplitude of the RV is less than that seen 
with the LV so subtle regional dysfunction is more 
difficult to diagnose, requiring either akinesia or 
dyskinesia to establish a clear diagnosis of regional 


dysfunction. The shape of the RV cavity in the short- 
axis provides information regarding RV function. 
The septal wall of the RV is normally convex toward 
the crescent shaped RV cavity. RV pressure or vol¬ 
ume overload can cause flattening or leftward devia¬ 
tion of the septal wall, producing an elliptical or cir¬ 
cular short-axis shape of the RV cavity. 

The examination of the RV begins with the mid 
esophageal four-chamber view. The probe is then 
turned to the right until the tricuspid valve (TV) is in 
the center of the display. The image depth is adjust¬ 
ed to include the tricuspid annulus and RV apex. 
This cross-section shows the apical portion of the 
anterior RV free wall to the right of the display and 
the basal anterior free wall to the left. The mid 
esophageal RV inflow-outflow view (Figure 3, M) is 
developed by rotating the multiplane angle forward 
to between 60 and 90 degrees keeping the TV visible 
until the RVOT opens up and the pulmonic valve 
(PV) and main pulmonary artery (PA) come into 
view. This cross-section shows the RVOT to the right 
side of the display and the inferior (diaphragmatic) 
portion of the RV free wall to the left. 

In the transgastric mid short axis view, the RV is 
seen to the left side of the display from the LV The 
transgastric RV inflow view (Figure 3, A) is devel¬ 
oped from this view by turning the probe to the 
right until the RV cavity is located in the center of 
the display and rotating the multiplane angle for¬ 
ward to between 100 and 120 degrees until the apex 
of the RV appears in the left side of the display. This 
cross-section provides good views of the inferior 
(diaphragmatic) portion of the RV free wall, located 
in the near field. In many patients, adjusting the mul¬ 
tiplane angle toward 0 degrees and anteflexing the 
probe from the transgastric RV inflow view can pro¬ 
duce images of the RVOT and PV 

Tricuspid Valve 

The TV is composed of three leaflets (anterior, poste¬ 
rior, and septal), chordae tendinae, papillary muscles, 
annulus, and RV walls. It is examined with the same 
cross-sections used to examine the RV In the mid 
esophageal four-chamber view, the TV is seen with 
the septal leaflet to the right of the display and the 
posterior leaflet to the left. The probe is advanced 
and withdrawn to move the imaging plane through 
the tricuspid annulus from its inferior to superior 
extent. Next, keeping the tricuspid annulus in the 
center of the display, the multiplane angle is rotated 
forward to develop the mid esophageal RV inflow- 
outflow view that shows the posterior leaflet of the 
TV to the left side of the display and the anterior 
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leaflet of the TV to the right.These views are repeat¬ 
ed with CFD to detect flow abnormalities of the TV 

The transgastric views of the TV are obtained by 
advancing the probe into the stomach and develop¬ 
ing the transgastric RV inflow view as previously 
described. This cross-section shows the TV in the 
middle of the display with the RV to the left and the 
RA to the right. This view also usually provides the 
best images of the tricuspid chordae tendinae 
because they are perpendicular to the ultrasound 
beam. A short axis view of the TV is developed by 
withdrawing the probe slightly toward the base of 
the heart until the tricuspid annulus is in the center 
of the display and rotating the multiplane angle back¬ 
wards to approximately 30 degrees. In this cross-sec¬ 
tion the anterior leaflet of the TV is to the left in the 
far field, the posterior leaflet is to the left in the near 
field, and the septal leaflet is to the right side of the 
display. These views are repeated with CFD of the 
valve. 

Right Atrium 

The examination of the RA is initiated from the mid 
esophageal four-chamber view, which allows direct 
comparison of the relative sizes of the right and left 
atria.The probe is turned to the right to bring the RA 
into the center of the display and the image depth 
adjusted to maximize the size of the RA in the dis¬ 
play. The probe is then advanced and withdrawn to 
examine its entire inferior to superior extent. The 
mid esophageal bicaval view is next developed by 
rotating the multiplane angle forward to between 80 
and 110 degrees until the SVC appears in the right 
side of the display and the IVC in the left. This view 
also provides good images of the right atrial 
appendage, seen to emanate from the superior, ante¬ 
rior aspect of the RA. The probe is turned to the 
right and the left from the medial to the lateral bor¬ 
ders of the RA to complete the exam. 

The RA wall is typically thinner than the LA wall. 
The Eustachian valve, a normal structure of variable 
size, is seen at the junction of the IVC and the RA. It 
is formed by a fold of endocardium that arises from 
the lower end of the crista terminalis and stretches 
across the posterior margin of the IVC to become 
continuous with the border of the fossa ovalis. 
Occasionally, the Eustachian valve has mobile, ser- 
pigenous filaments attached to it, termed the Chiari 
network, which is considered to be a normal vari¬ 
ant. 56 From the mid esophageal four-chamber view 
the IVC and SVC are examined by advancing or with¬ 
drawing the probe from their junctions with the RA 
to their more proximal portions. If present, central 


venous catheters or pacemaker electrodes entering 
the RA from the SVC can be seen with the mid 
esophageal bicaval view. 

Coronary Sinus 

The coronary sinus is located in the atrioventricular 
groove along the posterior surface of the heart and 
empties into the RA at the most inferior and posteri¬ 
or extent of the atrial septum adjacent to the septal 
leaflet of the TV It is imaged in long axis by slightly 
advancing or retroflexing the probe from the mid 
esophageal four-chamber view to move the imaging 
plane through the inferior wall of the LA. A short 
axis image of the coronary sinus is seen in the mid 
esophageal two-chamber view to the left of the dis¬ 
play in or just superior to the atrioventricular 
groove. Withdrawing the probe from the transgastric 
basal short axis view until the coronary sinus 
appears in long axis is another approach to imaging 
this structure. 

Pulmonic Valve and Pulmonary Artery 

Like the AV the PV is a trileaflet, semilunar valve. Its 
leaflets, however, are thinner and farther from the 
esophagus, and therefore are more difficult to image 
with TEE. The orientation of flow through the PV is 
roughly perpendicular to flow through the AV and 
directed from anteriorly to posteriorly and slightly 
from the patient’s right to left. TEE views of the PV 
are made from three cross-sections.The mid esopha¬ 
geal AV short axis view provides a view of the PV and 
main PA to the right side of the display. The multi¬ 
plane angle is rotated back toward 0 degrees and the 
probe anteflexed or withdrawn slightly to display 
the bifurcation of the main pulmonary artery with 
the right PA at the top of the display coursing off to 
the patient’s right. The left PA arches over the left 
mainstem bronchus after bifurcating from the main 
PA and is often difficult to visualize with TEE as the 
airway comes between it and the esophagus. The 
mid esophageal RV inflow-outflow view displays the 
PV in long-axis and is useful for detecting pulmonic 
regurgitation by CFD. The main PA and the PV are 
seen in the upper esophageal aortic arch short axis 
view (Figure 3, T, see below for description of view) 
in the left side of the display by turning the probe 
until these structures come into view. Retroflexing 
the probe will often improve the view of the PV The 
upper esophageal aortic arch short axis view usually 
allows the Doppler beam to be aligned parallel to 
flow through the PV and main PA and is therefore 
useful for measuring blood flow velocities through 
these structures. 
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Thoracic Aorta 

Most of the thoracic aorta can be routinely imaged 
with multiplane TEE because it is adjacent to the 
esophagus as it passes vertically through the medi¬ 
astinum. However, because the air filled trachea is 
interposed between the esophagus and the distal 
ascending aorta and proximal aortic arch, these 
regions usually cannot be visualized with TEE. 57 
Epiaortic scanning can be used to examine these 
areas through a median sternotomy by covering a 
high frequency transducer with a sterile sheath and 
placing it directly on the ascending aorta in the sur¬ 
gical field. 

The proximal and mid ascending aorta is seen 
with TEE through the proximal portion of the mid 
esophageal window with a probe depth of approxi¬ 
mately 30 cm from the incisors, placing the trans¬ 
ducer at the level of the right pulmonary artery. The 
mid esophageal ascending aortic short axis view 
(Figure 3, O) is developed by locating the ascending 
aorta in the center of the image and adjusting the 
multiplane angle until the vessel appears circular, 
usually between 0 and 60 degrees. The probe is 
advanced and withdrawn in the esophagus to exam¬ 
ine different levels of the aorta.The multiplane angle 
is rotated forward to between 100 and 150 degrees 
to develop the mid esophageal ascending aortic long 
axis view (Figure 3, P), in which the anterior and 
posterior walls of the aorta appear parallel to one 
another. The diameter of the ascending aorta at the 
sinotubular junction and at specified distances from 
the sinotubular junction or the AV annulus is mea¬ 
sured from the long axis and short axis images. 

TEE examination of the descending thoracic aorta 
is accomplished by turning the probe to the left 
from the mid esophageal four-chamber view until 
the circular, short axis image of the vessel is located 
in the center of the near field of the display produc¬ 
ing the descending aortic short axis view (Figure 3, 
Q). The image depth is decreased to 6 to 8 cm to 
increase the size of the aorta in the display and the 
focusing depth moved to the near field to optimize 
image quality. The multiplane angle is rotated for¬ 
ward from 0 to between 90 and 110 degrees to yield 
circular, oblique, and eventually the descending aor¬ 
tic long axis view (Figure 3,^?) in which the walls of 
the descending aorta appear as two parallel lines. 
The entire descending thoracic aorta and upper 
abdominal aorta are examined by advancing and 
withdrawing the probe within the esophagus. The 
esophagus is located anterior to the aorta at the level 
of the diaphragm and then winds around within the 
thorax until it is posterior to the aorta at the level of 


the distal arch. As the probe is advanced within the 
esophagus starting from the distal arch, it is turned to 
the left (posteriorly) to keep the descending aorta in 
view. The mid and distal abdominal aorta usually are 
not seen because it is difficult to maintain contact 
between the transducer and the aorta within the 
stomach. 

Because of the changing relationship between the 
esophagus and the descending thoracic aorta and 
lack of internal anatomic landmarks, it is difficult to 
designate anterior and posterior or right to left ori¬ 
entations of the descending thoracic aorta in the TEE 
images. One approach to anatomically localize 
abnormalities within the descending thoracic aorta 
is to describe the location of the defect as a distance 
from the origin of the left subclavian artery and its 
location on the vessel wall relative to the position of 
the esophagus (eg, the wall opposite the esophagus). 
Another approach is to record the depth of the 
lesion from the incisors. The presence of an adjacent 
structure, such as the LA or the base of the LV may 
also designate a level within the descending aorta. 

The aortic arch is imaged with the multiplane 
angle at 0 degrees by withdrawing the probe while 
maintaining an image of the descending thoracic 
aorta until the upper esophageal window is reached, 
at approximately 20 to 25 cm from the incisors, to 
develop the upper esophageal aortic arch long axis 
view (Figure 3, 5). Because the mid aortic arch lies 
anterior to the esophagus, as the tip of the probe is 
withdrawn farther, it needs to be turned to the right 
(anterior) to keep the vessel in view. The proximal 
arch is to the left of the display and the distal arch to 
the right. The multiplane angle is rotated forward to 
90 degrees to develop the upper esophageal aortic 
arch short axis view (Figure 3, 7), and the probe is 
turned to the right to move the imaging plane prox- 
imally through the arch and to the left to move dis- 
tally. 

In some individuals, withdrawing the transducer 
farther from the upper esophageal aortic arch long 
axis view can image the proximal left subclavian 
artery and left carotid artery. The right brachio¬ 
cephalic artery is more difficult to image because of 
the interposition of the air filled trachea. As the 
transducer is withdrawn, it is turned to the left to fol¬ 
low the left subclavian artery distally.The left inter¬ 
nal jugular vein lies anterior to and to the left of the 
common carotid artery and sometimes is seen. In the 
upper esophageal aortic arch short axis view the ori¬ 
gin of the great vessels often is identified at the supe¬ 
rior aspect of the arch to the right of the display. The 
visualization rate of the arch vessels by TEE is lowest 
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for the right brachiocephalic artery and highest for 
the left subclavian artery. The left brachiocephalic 
vein is also often seen anterior to the arch in views 
of the aortic arch. 

Conclusion 

Recent advances in echocardiographic instrumenta¬ 
tion have increased the diagnostic capabilities of 
TEE, but have also increased the number of possible 
approaches for performing a routine TEE examina¬ 
tion. Guidelines recommending a methodology for 
performing a comprehensive intraoperative multi¬ 
plane TEE examination based on a series of 20 
anatomically referenced cross-sectional images are 
described to promote training in TEE, assist assess¬ 
ment of quality and completeness of individual stud¬ 
ies, and facilitate comparison of studies performed at 
different centers. When possible, the cross-sectional 
imaging planes were chosen to correspond to those 
used in transthoracic echocardiography, and an 
effort was made to choose nomenclature consistent 
with the recommendations of the ASE Committee on 
Nomenclature and Standards. We hope that accep¬ 
tance of a format for performing, acquiring, and 
archiving intraoperative multiplane TEE examina¬ 
tions will promote a more objective approach to 
describing the echocardiographic findings that are 
used to make management decisions and increase 
the benefit that can be achieved with TEE in the 
operating room. 
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